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SCINTILLATION  INTRODUCTION 
SCINTILLATION IS A ZERO-MEAN PROCESS 
MAGNITUDE OF  SIGNAL  FLUCTUATIONS (X in dB) 
IS REPRESENTED BY THE R M S  OR STD. DEV. 
(since mean = 0)  IN SOME TIME  PERIOD (1,2,10,60 
MINUTES) 
RESULT IS A DISTRIBUTION OF THESE STANDARD 
DEVIATIONS  WITH: 
-A MEAN OF oXIN dB 
-A STD. DEV. OF oaX 

20 Sample/s and 1 Samplels Beacons 

Correlation  Coefficients 
Staridad Deviations 20 GHz .hdr & .No = 0.97 

20 GHz .Mr = 0.79 27 GHz .hdr = 0.88 27 GHz . h d r  & .No = 0.97 
20 GHZ .nx) 0.76 27 GHZ .nrO = 0.85 20 8 27 GHr h d r  I 0.78 
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20.2 and 27.5 GHz Scintillation Correlation 

0.9 0.9 

c 0.8 0.8 5 - 3 
E 0.7 
0 

0.6 

E 0.5 

- 
0.7 g - ). 

- 0.6 

0.5 
u 
0 

4 0.3 
m 

0.3 2 
E L 

u) 

n 
2 0.4 0.4 = 

0.2 u" 
- 

9 0.2 
0.1 0.1 

0 0 

f \ 
Scintillation  Magnitude for Year 1 ,  20.1 85 GHz 
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Scintillation  Magnitude for Year 1, 27.505 GHz 

Alaska ACTS Propaaation 

G30.35-0.4 
80.3-0.35 
FJ0.25-0.3 
H0.2-0.25 
00.15-0.2 
00.1-0.15 
00.05-0.1 

\ 
Nwet for Year 1 

Alaska ACTS Propaaation 

H 40-50 
03040 
1720-30 
0 10-20 



scinmm Year 
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7 SITE SCINTILLATION  MODEL COMPARISON (RMSD) 
IFreq. I I I I I I 
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CONCLUSIONS \ 
SCINTILLATIONS ARE IMPORTANT IN LOW ELEVATION 
ANGLE, LOW MARGIN LINKS - LEO SYSTEMS - INTERCONTINENTAL GEO  SYSTEMS 
- HIGH LATITUDE GEO 

SCINTILLATIONS INCREASE  AS: 
- ELEVATION ANGLE  DECREASES - HUMIDITY INCREASES - TEMPERATURE  INCREASES 
- FREQUENCY  INCREASES 
-ANTENNAAPERTUREDECREASES 

SCINTILLATIONS ARE WELL CORRELATED  BETWEEN 20 
AND 27 GHz  (UL  AND DL FREQUENCIES) 

SCINTILLATION FOR  FAIRBANKS 

SCINTILLATION FOR 4 OF 6 LOWER 48 SITES 

ORTGIES-N MODEL BEST  PREDICTS MAGNITUDE OF 

KARASAWA MODEL BEST PREDICTS MAGNITUDE OF 

- LOWEST  RMSD FOR ALL 6 LOWER 48 SITES 

\ f Fairbanks 20.185 GHz ACA Yearly EDFs and Models 
- - - 1994 ......1997 
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I "  
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Fairbanks 27.505 GHz ACA Yearly EDFs and Models - -  - 1994 - .. 1995 1996 

-SAM '86 -CClR '90 ,-Q*- COMSAT  '92 
----Two Component  95% --- Two Corn onent '96 ----Two Component 5% - Excell '87 +-"Manning 67 

... .. 1997 . . . .. .I998 --Global '96 

Avg RMSD 
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I Fairbanks ACA EDF Variability  and the Adhoc Model 
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' Fairbanks 20.185 GHz ACA Worst Month EDFs and Models \ 
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\ Fairbanks 20.185 GHr AGA Experiment Length EDF 
I - Crane  Regression  Analysis --- ITU '86j 
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Fairbanks  AFS  FSB  Experiment  Length  EDFs 
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Fairbanks AFS FSE Experiment  Length EDFs 
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Paraboni & Riva Model 

Slow Phenomena  Fade  Durations , 

Fast  Phenomena  Fade  Durations 

N d ( D ) = F . q . Q ( 2 ) . ( $ )  -Y 

/ \ 
Fairbanks Paraboni & Riva Power Law Exponent 
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/ Fairbanks 1997 Instantaneous Attenuation Ratio \ 

DEFERENCE ERRORS FOR INSTANTANEOUS  ATTENUATION  RATIO 
MODELS 



310 - Fairbanks Regressions of Medium Temperature vs Ra 
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airbanks  Regressions of 20.185 GHz Sky Temperature ys Rain Rate 
Fairbanks ( 6 4 . 8 6 O  N, 147.82O w) 

Fairbanks  Regressions of 27PLGHz i&$+&q$$f&!t 
air nks 
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Conclus~ons 
The CCIR ‘90 model  had  the  lowest rms bias  for  Fairbanks  among 
the  attenuation  models  examined. 
Variability  of  attenuation  edfs  was  accounted for by  the  Ad Hoc 
model  within  the  dynamic  range. 
Gaseous  attenuation  (AGA)  was underestimated by  the ITU ‘86 
model. 
The  Nelson and Stutzman  model  over-estimated  P(FSB)  for 
Fairbanks. 
The  Paraboni & Riva  model  had  the  lowest rms bias  for A F S  fades 
less than 4 dB. 
The  power  law  for  exponent  for  fast  phenomena  fade  durations  seems 
to be above  that  given  by  Paraboni & Riva. 
Bothias,  Hodge,  Rue,  and  Keirallah  models  for  ART perform about 
equally  well  at  Fairbanks. 
Regression  equations  were  presented  for  predicting  Fairbanks 
medium  temperature  and sky temperatures  from  rain  rate. h 


